IMF WORKING PAPER
The renafnder of this paper proceeds as follows: Section 11 provides a brief outline of the theoretical framework and examines its properties. The estimates of the key parameters of the model are described in Section 111 and the stability of a subset of these parameters is tested. Special attentian is given to the adequacy of the model's specification of output determination, the demand for money, and private savings behavior.
Section IV contains some comparative static exercises dealing with a variezy of exogenous and policy-induced shocks, given the estimated parameter values. The shocks that are considered are at the center of most adjustment programs: devaluation, changes in domestic credit, and changes in government spending. l J This section concludes with an analysis of the "robustness" of the pelicy implications of the model under varying parameter values. The final section reviews the key results, discusses the limitations of the approach followed in this paper, and highlights some of the directions in which the theoretical and empirical work could be extended.
TI. Summarv of the Theoretical Framework
The model outlined in this section, which follows Khan and Montiel (19881, will serve as a benchmark for the subsequent empirical application. The model merges a growth block similar to that employed by the 
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The government budget constraint:
13)
etdFt + dDgt -Gt + itetFt -Tt -Tgt;
The sources of changes in the money stock:
The composition af changes in domestic credit:
Interest earnings on foreign reserves transferred to the government: Tgt = i,e,R,; and Gross national product:
In order of appearance, the variables are defined as:
Yt:
Gross domestic product where the first term represents real private savings, the second real public saving, and the third is the real current account deficit (real foreign savings).
Since yt = yt-~ + dyt, and PD~ = PD~-~ + ~PD~, we can express capacity growth as a function of domestic prices, reserves, and the exogenous variables and parameters:
-
A/
See Chenery and Strout !1966), Sato (1973) , and WaL (1985) . Figure 1 . The slope at dyt = ~PD~ = 0 is given by:
The intersection of the GG and MM schedules in Figure 1 depicts the equilibrium values of output changes and domestic inflation.
3, Parameters to be estimated
The model outlined above is applied to a sample of seven countries. Table 1 lists the parameters that must be estimated in order to make it operational. This exercise has a twofold purpose: first, it yields the relevant parameter estimates; second, it serves as a "testn of the usefulness of an aggregate production function in explaining actual output growth. As Table 2 highlights, the estimates for the marginal product of capital are reasonable in sign and magnitude across countries, averaging about 0.29 I/ {these are the parameter values that will be used in the subsequent comparative static exercises). Unfortunately, however, a neoclassical production function does not explain much of the variation in actual output. One possible explanation for the large proportion of output variation that remains unexplained is that, in effect, the specification traces out a production possibility frontier--in reality, a significant number of countries, particularly developing cauntries, are not operating Given the empirical inadequacy of the "full capacity" assumption, one possible route for future research would be to incorporate the existence of persistent excess capacity (present in varying degrees in most developing countries). By so doing, the theoretical model would allow domestic and foreign "demand" variables to play a greater role in output determination. Empirically, this extension should help reduce the share of output fluctuations that remains unexplained. 
Savinns behavior--Is the savings rate constant?
4, Money demand--Is velocity constant?
Having obtained estimates for the three parameters that descrlbe the "growth block" of the model and having evaluated the relative merits of the assumptions that underscore that portion of the merged model, we proceed to do the same for the monefary sector. The key behavioral relationship is the specification of money demand. As equation (14) indicates, it is assumed that opportunity cost variables do not affect the demand for money, hence the income velocity of money is taken to be a constant. 2 J As with the savings parameter, the historical averages of the ratio of money to income are used to approximate v, the inverse of the income velocity of money. These averages for both narrow and broad definitions of money are reported in Table 4 .
To "test" the validity of the constant velocity assumption, we begin with a generalized version of (14) which: (a) includes a constant term, (which under the null hypothesis of constant velocity should be insignif-
L/
See Rossi (1988) .
2/ This is, of course, an extreme assumption. Table 5 . Proxies for a and b were constructed by weighting the "disaggregated" parameter estimates (obtained by applying GLS to the above equations) by the sample period averages of imports and exports, respectively. The results of the estimation of import demand and export supply as well as the derivation of the relevant weights are reported in Appendix 11, while the "weighted" estimates for a and b are reported in Table 6 . In all seven countries, the real exchange rate elasticity, -a, has the correct sign (negative), and in all cases, an increase in domestic income worsened the trade balance --i . e . , b is positlve .
Having obtained escirnates for all the parameters that characterize the theoretical model and highlighted the weaknesses of some of the key assumptions, we proceed to evaluate the policy implications of the model and assess the robustness of those irnplLcations.
IV. Comparative Statics and Sensitivity Analvsis
Summary of findings in the crass-countrr comparisons
Parametrizing the model is useful in comparing it's ability to fit diverse circumstances, but is only an intermediate step in evaluating the model's usefulness for policymaking. The purpose of this section is to construct the policy multipliers associated with the estimated parameter values and address two related issues. First, we examine the sensitivity of these multipliers to varying parameter values--the policy robustness question; second, we assess the relative precision of the forecasts for the target variables. Table 7 summarizes the point estimates of the parameters of interest, and it is these values that generate the "care" set of policy multipliers. However, as Table 8 shows, orlly limited confidence can be placed on these point estimates since some of the parameters are unstable, Even in the instances in which the hypothesis of stability cannot be rejected, the precision of these point estimates tends to be quite low (L.e., the standard errors tend to be large). Thfs suggests that, for any analytical purposes, a band af parameter values must be considered. The upper and lower bounds of such a band were calculated by respectively adding and subtracting one -half a standard error to the point estimates. Figure 2 illustrates the configuration of the real and monetary sectors that rhe averages from our sample suggest. The ac~ual numerical values of the slopes oE the GG and MM schedules (and the range defined by the parameter band) are presented in Table 9 for the sample countries, The rewaitlder of this section considers three policy exercises: an increase in domestic credit; an increase in govsrlunent spending; and a As a share of the "External" In all cases considered, we assess the sensitivity of these multipliers to changing parameter values. The pallcy implications of the model are said to be robust Ef the range of values assumed by the multiplier remains narrow despite changes in the parameters. This section concludes with a discussion of the relative predictability of the target variables.
An increase in domestic credit
An increase in the rate of domestic credit expansion (here we assume that the increase in credit goes entirely to the private sector) creates a flow excess supply of money on impact. In Figuxe 2, this shifts the MM schedule upward. At the tnitial level of output, this induces an increase in the price level which, in turn, increases money demand. However. for a given level of import prices, the domestic price rise also produces a real exchange rate appreciation and a worsening in the current account deficit. The worsening current account is mirrored in an increase in foreign savings and an increase in investment and output growth. Ultimately inflation rfses, output growth fncreascs, and the balance of payments worsens. I/ More formally, the increase in inflation is given by: --
Using the estimated parameter values and the corresponding parameter bands, the multipliers for the three target variables are reported in Table 10 . As an example, in the sample average case, a ten percent increase in the rate of growth of credit increases inflation by about 15 percent (the range is 12 -19 percent), increases output growth by two percent, and worsens the balance of payments by six percent.
Note the large discrepancy between the inflation multipliers, which are highly variable in most instances, and the relatively close values for multipliers for growth and the balance of payments.
This suggests that the usefulness of the model, and/or the desirability of using credit as a policy instrument, will depend, to a large degree, on the form of the policymakers' objective function. If the primary objective of policy is to meet an inflation "target", then this framework of analysis, given the underlying parameter values, may not be the best to employ. If on the other hand the primary policy objective is a balance of payments or growth target the model is more useful.
An increase in government svendin~
An increase in government spending, mainraining taxes and the rate of change in domestic credit at initial levels, shifts the GG schedule in Figure 2 to the left. The rise in fiscal spending translates into a higher deficit and, therefore, less public savings. The decline in savings reduces capital accumulation and output growth. As output growth falls, reducing the flow demand for money and creating an excess supply, inflation must rise to ensure the money market clears. Wish output falling and prices rising, the impact of the fiscal expansion on the balance of payments is theoretically ambiguous and must be determined by the data. The effects of a change in real government spending on What is more surprising is that a change in government spending--a real shock, also has a greater impact (and more variable) on inflation than on the real variables. It was also found that for all seven countries the balance of payments improved after the shock, indicating that the contractionary output effect dominated the relative price effect. and the balance of payments Two general characteristics are worth noting: first, the multipliers of a devaluation are relatfvely low when compared to those assocfated with credit and fiscal changes, suggesting it takes Large devaluations to impact the target variables in any meaningful way; second, as with monetary and fiscal policy, although not quite as pronounced, the effects of a devaluation on inflation are greater than the output or balance of pagments effects, indicating char rhe desirability of either employing thls framework, using devaluation ns a policy tool, or both, will depend on the relative importance of the Inflazion target Ln the overall objective function of the pol icprnakers .
V.
Conclusions
The objective of this paper was to apply to a diverse group of developing countrtes a model that, In pritlciple is: (a) simple enough to he used operat Ionally in cnurlt)-ips where dntn availability is limited and, (b) cornprehet~sive e~~eugh to enable a useful analysls and evaluation of growth-oriented policies to be undertaken. Second, the reliability of the policy implications depends on the policy instrument being considered. From the multipliers calculated in the paper, it is evident that effects of a devaluation (on all target variables) are less sensitive to parameter changes than the multipliers of changes in credit or fiscal policies.
While some possible extensions to the theoretical framework have already been mentioned, tlhere are a number of ways in which the empirical work can be enriched. In particular, when maintaining a consistent methodology across countries is not a binding constraint, as it was in this paper, more efficient use can be made of the greater data availability in some countries. This wauld allow far more rigorous tests of parameter instability. It would also enable the estimation of the model as a system and a more formal assessment of forecasting errors. yft: real GDP for industrial countries; source b.
1.
SpecifEcation of the Production 'Function
The specification of (18a) for Tanzania and Honduras took the form of:
For the remaining countries, lagged values of the investment-output ratio were included along the lines outlined below:
For Burma and Chile; n, the number of lags included equals 1 For Korea; n=2.
For Ghana and Pakistan; n-3.
2.
Import and Exwort Demand Svecifications
The generalized version of the estimated import demand equation is given by :
For Pakistan, Korea, and Chile; i=0--no lag. For Honduras; i-1. Fox Burma; i-2. For Tanzania and Ghana; i=3.
The generalized version of the estimated export supply equation is given ay :
